The results of two comprehensive catchment-scale flow accretion surveys that were conducted in the lowland permeable catchments of the Rivers Frome and Piddle in Dorset, UK are presented. The surveys, undertaken as part of the NERC lowland catchment and research (LOCAR) program, were conducted under baseflow conditions during the summer of 2005.
INTRODUCTION
Water resources throughout lowland permeable catchments are affected by numerous problems including groundwater abstraction that can affect baseflow regimes (Winter et al. 1998) , intensive agricultural pressures that may lead to the long-term pollution of drinking water supplies ) and climate change that could dry out headwater streams during the summer and create groundwater flooding during the winter .
A greater understanding of these problems in relation to catchment-scale hydrological and hydrogeological processes may assist the future management of these fragile habitats (Stevens 1999) . Research at a catchment scale may greatly aid the understanding of the complex mechanisms that control groundwater and surface water systems as well as the exchanges that occur between them, which are commonly referred to as groundwater-surface water interactions (Sophocleous 2002) .
The United Kingdom Technical Advisory Group (UKTAG) (2004) stated that the confident identification of groundwater-surface water interactions is the first step to defining and then protecting Groundwater Dependant Terrestrial Ecosystems (GWDTEs) such as wetlands, mires, blanket bogs and alluvial woodland throughout the UK . However, it is also widely accepted that the geological controls which influence groundwater-surface interactions in GWDTEs are poorly understood. Increased knowledge of these interactions would help protect GWDTEs, which is a major objective of the Water Framework Directive (WFD) in England and Wales . It would also improve our doi: 10.2166/nh.2009.017 understanding of chemical and nutrient exchanges (Valett et al. 1990; Castro & Hornberger 1991; Bencala 1993; Ghiorse & Wilson 1998; Jarvie et al. 2006) , the supply of baseflow (Hynes 1983; Brunke & Gonser 1997) , preferential flow paths of contaminated groundwater and surface water (Brunke & Gonser 1997; Winter et al. 1998; Mayes et al. 2008; Mighanetara et al. 2009 ) and the preferred locations in rivers and lakes of some invertebrate (Datry et al. 2008 ) and fish species (Olsen & Young 2009 ).
In order to appreciate the complexity of these exchange sites, it is important to understand a number of large-scale and small-scale processes that control the location, direction and rate of groundwater -surface water interactions. Largescale controls are related to groundwater flow systems that contain a nested hierarchy of multiple flow systems that operate over a range of temporal and spatial scales (Sophocleous 2002) . Toth (1963) to the floodplain will also influence the direction of seepage flux. For example, when the stream channel is parallel to the fluvial plain, gaining and losing reaches will generally arise whereas flow-through reaches occur when the channel is perpendicular to the fluvial plain and groundwater tends to traverse through the surface water system (Huggenberger et al. 1998; Woessner 2000) . This paper presents the results of two detailed catchment-wide flow accretion surveys in the Rivers Frome and Piddle, Dorset, UK. The main objective of these surveys was to investigate the location of significant groundwatersurface interactions and to relate these to the underlying solid geology. The results of this investigation provide more detailed information on groundwater inflows and surface water losses than previously available in these catchments, and will contribute to the understanding of GWDTEs as well as a number of other hydrological and hydrogeological processes, such as aquifer recharge and discharge, groundwater flooding/drought and preferential flow paths.
STUDY CATCHMENTS
The Frome and Piddle catchments are adjacent to each other and are situated close to the south coast of England in the county of Dorset (Figure 1 (Newell et al. 2002) . The headwaters of the Frome and Piddle catchments cut into the Greensand Formation, the middle reaches flow across unconfined Chalk and the lower reaches traverse Palaeogene deposits (Newell et al. 2002) .
The River Frome is 59 km in length. It rises on the Greensand Formation at an elevation of 179 m AOD and flows in a southeast direction to Dorchester ( Figure 1B) where it turns east and reaches its mouth in Poole Harbour.
In its middle and lower reaches, the River Frome is typically split into multiple channels. The stretch of river downstream of Dorchester has the largest number (five) of channels. The River Frome has seven major tributaries. 
The Lower Chalk is made up of Zig Zag Chalk and West
Melbury Marly Chalk with outcrops commonly located throughout the north of the study site (Newell et al. 2002) .
The base of the Zig Zag Chalk is defined by an imperme- Gault ( Figure 5 and a catchmentscale summary is depicted in Figure 6 .
RESULTS
The survey reaches with the largest rates of gain and loss (Allen et al. 1997; Howden et al. 2004) .
Chalk hardgrounds tend to contain much greater fracture intensities and permeabilities which, through dissolution, can develop into effective preferential flow paths (Price et al. 1993) . (Westlake & Ladle 1995; Sear et al. 1998; Howden et al. 2004) . This is in agreement with Konrad (2006) who found that solid geological boundaries representing permeability contrasts appeared to be one of the key drivers of localized groundwater -surface water interactions in the Columbia River Basin, along with changes in the thickness of unconsolidated sedimentary deposits and the profile and plan form of river channels (considered to be less important).
Hence the coincidence of, in particular, geological boundaries with major occurrences of groundwatersurface water interaction is likely to occur in all such catchments. This suggests that it may be possible to predict the location of sites with strong groundwater -surface water interactions in lowland permeable catchments, by identifying geological boundaries from geological maps. 
